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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .1 36(a). In no event, however, may a reply be timely filed 
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DETAILED ACTION 
Drawings 

The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: Fig.5 #1501 ,1502,1401,1402,1403,1407,2803,1710,2800 and Fig.8 
#1401,1501. Corrected drawing sheets in compliance with 37 CFR 1.121(d), or 
amendment to the specification to add the reference character(s) in the description in 
compliance with 37 CFR 1.121(b) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. Each drawing sheet submitted after the filing date of 
an application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Specification 

The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 



Application/Control Number: 10/619,947 
Art Unit: 2828 



Page 3 



Claim Objections 

Claim 30 objected to because of the following informalities: No period is found at 
the end of the claim statement. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 16, 22-25 rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

With respect to claim 16, the applicant did not provide examples or a concise 
explanation of the claimed material, namely what is meant by an absorber and what 
function it would perform, therefor it would take undue experimentation for one skilled in 
the art to make or use the proposed invention. 

Claims 22-25 are believed to be inherent and are hence rejected to below, if not 
inherent, claims 22-25 are not found to be enabled. The applicant did not provide 
examples or a concise explanation of the claimed material, namely what materials and 
or system would provide or enhance said first and second inelastic scattering events, 
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therefor it would take undue experimentation for one skilled in the art to make or use the 
proposed invention. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 15, 23 and 24 rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Regarding claim 15, the phrase "for example" renders the claim indefinite 
because it is unclear whether the limitation(s) following the phrase are part of the 
claimed invention. See MPEP § 2173.05(d). The examiner has taken the range to be a 
limit of the claim. 

Claims 23 and 24 recite the limitation "the first and second inelastic scattering 
events" in the first line of each of the claims. There is insufficient antecedent basis for 
this limitation in the claim. 

Claims 23 and 24 have been examined as if dependent on claim 22 which would 
provide antecedent basis. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 6, 7, 10, 11, 13, 16-19, 27, 31, 32, and 34 rejected under 35 
U.S.C. 102(b) as being anticipated by Waarts et al. (US 6081369). 

With respect to claim 1, Waarts discloses a waveguide device (fig. 1a) 
comprising a pump source (fig. 1a #Ps) operable to generate a pulsed pump beam 
(col. 7 lines 29-34) pulsed at a pump frequency and having a pump wavelength, and an 
optical waveguide structure (fig. 1a #10) comprising a signal waveguide (col. 3 line 60, 
core) and a pump waveguide (col. 3 lines 64-65, inner cladding) wherein the optical 
waveguide structure is arranged to receive the pulsed pump beam into the pump 
waveguide (col. 3 lines 64-65) and wherein the signal waveguide contains a gain 
medium (col. 3 lines 61-62) that is responsive to the pump wavelength to provide 
instantaneous or near instantaneous gain at a signal wavelength offset from the pump 
wavelength and thereby generate a signal beam that amplifies by drawing energy from 
the pump beam (col. 4 lines 21-28, 45-55). 

With respect to claims 6 and 7, Waarts discloses the waveguide device as 
described in the rejection to claim 1 , and further discloses the optical waveguide to 
include an optical fiber (col. 3 lines 57-61 , and col. 6 lines 66 - col.7 line 4). 

With respect to claim 10, Waarts discloses the waveguide device as described in 
the rejection to claim 1, and further discloses the instantaneous or near instantaneous 
gain to be generated by stimulated emission (abs. lines 5-8) from an energy band 
populated by the pump beam (col.6 lines 59-62). 
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With respect to claim 1 1 , Waarts discloses the waveguide device as described in 
the rejection to claim 1, and further discloses the structure to be doped with rare earth 
elements (col. 3 lines 61-62). 

With respect to claim 1 3, Waarts discloses the waveguide device as described in 
the rejection to claim 1 , and further discloses the pump source to be an optical fiber 
laser (col.4 lines 17-19). 

With respect to claim 17, Waarts discloses the waveguide device as described in 
the rejection to claim 1 , and further discloses a seed source for providing a seed beam 
at the signal wavelength (fig. 1a #ls), wherein the optical structure is arranged to receive 
the seed beam from the seed source into the signal waveguide. 

With respect to claims 18 and 19, Waarts discloses the waveguide device as 
described in the rejection to claim 1 , and further discloses the optical structure to be 
configured so that at least a portion of the signal beam is fed back to provide a seed 
beam at the signal wavelength (fig.13, using reflective element #134). 

With respect to claim 27, Waarts discloses the waveguide device as described in 
the rejection to claim 1 , and further discloses the structure to be predominantly made of 
silica (col.6 lines 64-65). 

With respect to claim 31, Waarts discloses the waveguide device as described in 
the rejection to claim 1, and further discloses the pump beam to be multimode (col. 19 
lines 45-48). 

With respect to claims 32 and 34, Waarts discloses the waveguide device as 
described in the rejection to claims 1 and 10 above, while claims 32 and 34 are 
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methods of generating the stated signal beam and are hence rejected for the same 
reasons. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Waarts in 
view of Fermann et al. (US 5818630). 

With respect to claim 2, Waarts teaches the waveguide device as described in 
the rejection to claim 1 , and further teaches the pump pulse length to be 400 usee (col.7 
lines 41-44) corresponding to a distance of 120km. Waarts does not teach the optical 
waveguide structure length to be less than that of the pump pulse. Fermann '630 
teaches the use of an optical waveguide structure to be 1 .5m (col. 10 lines 63-67) 
corresponding to a pulse length of 300 nsec. It would have been obvious to one of 
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ordinary skill at the time of the invention to combine the waveguide and pulse length of 
Waarts with the optical structure length of Fermann '630 to achieve high peak powers 
and non-appreciable non-linear effects. 

Claims 3, 4, 5, 12, and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Waarts. 

With respect to claim 3, Waarts teaches the waveguide device as described in 
the rejection to claim 1, and further teaches the signal source to be configurable to 
match a round trip frequency of the optical waveguide structure (col. 7 line 63 - col.8 line 
27, emphasis on col.8 lines 9-10, 22-27). Waarts does not teach the pump source to be 
configurable to match a round trip frequency of the optical waveguide structure. It would 
have been obvious to one of ordinary skill at the time of the invention to combine the 
signal modulation techniques with that of the pump source in order to control pulse 
shaping and induce mode locking in the cavity. 

With respect to claims 4 and 5, Waarts teaches the pulse length to be 
configurable to match a round trip frequency of the optical waveguide structure, where 
the maximum pulse width was given as 400 usee (col. 7 lines 41-44), as outlined in the 
rejection to claim 3 above. The pump pulse is hence adjustable to widths smaller than 
the optical waveguide structure down to physical limits of the light emitting material, and 
is capable of matching motion of the traveling gain field to provide synchronous 
pumping. 
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With respect to claims 12 and 14, Waarts teaches the waveguide device as 
described in the rejection to claim 1 , and further teaches the signal source to be Q- 
switched (col. 8 lines 16-27) and the pump source to be a fiber laser (col.4 lines 17-19). 
Waarts does not teach the pump source to be Q-switched. It would have been obvious 
to one of ordinary skill at the time of the invention to combine the Q-switching 
techniques of the signal source with that of the fiber laser pump source in order to 
control pulse shaping and produce sub-picosecond pulses. 

Claims 8 and 21-26, 28, 29 and 33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Waarts in view of Foursa (US 6717963). 

With respect to claims 8, and 22-25, Waarts teaches the waveguide device as 
described in the rejection to claim 1 . Waarts does not teach the gain medium to 
generated by stimulated Raman scattering. Foursa teaches a waveguide structure 
wherein the gain is generated by Raman scattering (fig. 5). It would have been obvious 
to one of ordinary skill in the art at the time of the invention to combine the waveguide 
device of Waarts with the Raman gain medium of Foursa to provide for a broad 
bandwidth gain curve (Foursa, col.1 lines 35-40). Claims 21-25 and 29 are processes 
inherent to Raman scattering, where Raman scattering is know to be an inelastic 
scattering event. In order for a medium to function as a waveguide utilizing this 
scattering it is inherent that the pump wavelength be offset from the seed by the amount 
of the scattering event. It is also inherent that first and second scattering events will 
have both common and uncommon energies as the waveguide is made of more than 
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one material type leading to the chance that the second scatter could arise from a like 
molecule generating a like energy or one of a different type generating a different 
energy. 

With respect to claim 26, Waarts teaches the waveguide device as described in 
the rejection to claim 1. Waarts does not teach the length of the gain medium to be 
suitable for generating higher order Stokes components. Foursa teaches the generation 
of higher order Stokes components by use of fiber spans of 20-30km (col.4 lines 44-46). 
It would have been obvious to one of ordinary skill at the time of the invention to 
combine the waveguide device of Waarts with the higher order Stokes inducing fiber 
span of Foursa to properly downshift the pump frequency to correctly match with the 
chosen signal wavelength. 

With respect to claim 28, Waarts teaches the waveguide device as described in 
the rejection to claim 1. Waarts does not teach a cavity to be formed around the optical 
waveguide to form a laser. Foursa teaches a cavity to be formed around an optical 
waveguide to form a laser (col.4 lines 35-39). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to combine the optical waveguide 
structure of Waarts with the laser cavity of Foursa to provide feedback and further 
amplification of the desired signal wavelength. 

With respect to claim 33, Waarts and Foursa teach the waveguide device as 
described in the rejection to claim 8 above, while claim 33 is a method of generating the 
stated signal beam using Raman scattering as the gain material and is hence rejected 
for the same reasons. 
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Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Waarts in 
view of Foursa, and further in view of Libori et al. (USPGPUB 2005/0069269). 

With respect to claim 9, Waarts and Foursa teach the optical waveguide as 
described in the rejection to claim 8 above. Waarts and Foursa do not teach the signal 
waveguide to be substantially free of rare earth elements. Libori teaches an optical 
waveguide substantially free of rare earth elements ([144]). It would have been obvious 
to one of ordinary skill in the art at the time of the invention to combine the waveguide 
device of Waarts and Foursa with the rare earth element free guide of Libori to utilized 
the high index offset of the germanium core to better contain the signal wave during 
propagation down the guide. 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Waarts 
in view of Fermann et al. (USPGPUB 2003/0202547). 

With respect to claim 15, Waarts teaches the waveguide device as described in 
the rejection to claim 1. Waarts does not teach the pump waveguide to have a cross- 
sectional area relative to that of the signal waveguide to be sufficiently small to 
suppress higher order inelastic scattering with a ratio of approximately 4-8. Fermann 
'547 teaches a waveguide with a ratio of inner to outer guides to be of 7.5 ([01 1 9]). It 
would have been obvious at the time of the invention to combine the waveguide device 
with the inner to outer guide ratio of Fermann '547 to allow for a larger pump guide area 
to increase the energy storage potential ('547, [0010]). 
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Claims 20 and 33 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Waarts in view of Zanoni et al. (US 5991 070). 

With respect to claim 20, Waarts teaches the waveguide device as described in 
the rejection to claim 18 above, Waarts does not teach the structure to be arranged in a 
ring to feed back at least a portion of the signal beam for seeding. Zanoni teaches a 
waveguide device to be arranged in a ring for feedback of the signal beam (fig. 5). It 
would have been obvious to one of ordinary skill at the time of the invention to combine 
the waveguide device of Waarts with the ring structure of Zanoni to redirect the 
amplified signal back through the amplifier fiber where it can be further amplified 
(Zanoni, col. 7 lines 42-45). 

Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Waarts 
in view of Fermann el al. (US 5880877). 

With respect to claim 30, Waarts teaches the waveguide device as described in 
the rejection to claim 1. Waarts does not teach the gain medium to be sufficiently small 
to suppress higher order inelastic scattering. Fermann '877 teaches the use of shorter 
fiber lengths to avoid higher-order non-linear effects (col. 3 lines 38-44). It would have 
been obvious to one of ordinary skill at the time of the invention to combine the 
waveguide device of Waarts with the short fiber span of Fermann '877 to avoid a loss of 
pulse energy in the fiber ('877, col. 3 lines 41-44). 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tod T. Van Roy whose telephone number is (571)272- 
8447. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on (571)272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



TVR 
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